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&'MM%tW®L (Hannine) O-carboline) ^MfaWMW3&-- ^ 

\kJ^%*% 7-¥^S-l-¥S-9H-ntt^[3, 4-b]n?|nife, %=tt% C^H^O, ftlrik 

21225, ^261°C, i&^^KMi (n) : 

5 4 

" CH 3 (n) 

$07^*^5^^^^; Rft* ^ 1928 ^ Tatsii [QTabuL, JPhamSoc., 

Japan 49 (192% 453]^^it 7*M8§4'^^ttl^ £ 

1930 Spath ^[Spalh£ederer. Ber.63B:120(1930)]"g"#3Rii: 7 ^tS^SSM^-n-^ 

taS&SSaHSft (Haimine) s (Hamaline) . (Hamane) . 

THBC. P&BJ@? (Harmalol) . i^R&HJ (Nathamiane) ^, 'SOtfJ^^JS^ftl 

(in) Bf^o 



1 




(IE) 

ft 0 Qfaftm^fc&^^^W' Heku S-180 

foftj&^mm^ BEb74G2> MGC-803 , JMB*g CNE2. ?Lfl£-f® 

MA78T5S, K562 ^^^h^#^l+»^0JM^W^ffi; 
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(I) 





JLRp R 2 . R3. R^^JHtMl; 






&&&& c^m&&mQ3&9& 





^R 2 . R^Mftt, R i 3TCb¥*L§ s Rs** , F 3 

SR,37¥»r> R 2 , R^ R^ WtfS&Mi 




±3m& a) f^R 2 








^ ; i£-^tftf£R 2 
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±J*3K (I) ^WMW&hMM-, R 2 mffi&bZMMmMi Raft 

£ 100ml ^mJ^M^MA Is&MM (102& 0.05mol),NaOH(2.0g,0.05mol) ) m 
H 2 0 ( 20ml)o m&MRtiBm* «UStaA¥K C37%; 5^ml,0.06mol) , 
mOt&M 4h, jbn^@%^ 3h; 20ml fcK7K+, Wffl 5N 

ftfWJfc, #&feSK$ 92g, ife$85%o mp304-305°Co MSm/e(M+l)217; 

IR(KBr,cmL '):3 100,1628. 

£ 500ml ^H^S^JPA lA3,4-0grP 4^-34^^(92 g, 12mol), TO 

250mi, «^»fflw*>HP. u^M^mmimHttmMmmm, mm. 

ffift 20min, jbn^IH^L 2h, V* H#S±«. F«$fc&, #&SfeH 



I 




4*. &JdfcB#*^ioctoi**. P H ^ 9 ' 

ZJfcZ.M«ttA#SfeH# 5 - 6 S' ^ 570/00 ^p- 191 " 193 



;MS-We(M+l)Bl^(^r,cm , >3100,1628. 

« 100ml ^H/^54«iPA 1 A 3,4-Bg^-P-W3^m^23 & 10mmol> 
ZJS (40ml) , 1^5WI5«. »TiP A Pb(OAc) 4 (8<^0mmol> 



100ml 








sit* 










5'CJx&30min, 3hr, «U§ttK6*« A 100ml **<F . fflWWK 

A, WSfeBH* 1* 1W 8(y/ - mp25&-260°Co MS:m/e(M+l)227; IR(KBr,cm- 
»):3100,1628 

jg gg ^ * # g| Jq A * S£ #J H ft P - # -3- Sft « ¥ $i 

(226g,10mmol), 20ml ~ W¥W£> 50ml 

Je^UA 0.72g (30mmol) NaH, l^lili 1 

100ml 

3) *#ZJ*Z.WPW*. *tfc (100mlX2) , (50ml) , 

mp212-214°C 0 
MS:m/e(M+l)241 

IR(K&,cm- 1 ):1730,1631 
•H-NMRCCMa) 8 :8.94(s,lH^r-H),8.88(s,lH 
Ar-I^,82()^21(d J lHJ=7^Hz^r-H),7.657.68(t,lH 

;=7 5Hz/^J.50-752^ 
I^,4.06(s3H,aBOX4.00(s3H, 

CH3-N) 



» 



5 



(226g,iommoi), 20mi ^m^WMi, 30mi mmpm> Mmmmmmmm* 

jeinA 0.72g (30mmol) NaH, m¥£3&Q& B &* »H 4ml C^CH^MW* 

^3h, mmmmmm®, m^mmx lsomi^x, zmzmzm asomix 

3) , -&-#Z^Zm2W& 7jC^ (100mlX2) , 1&^&7jt*Sfc (lOOml) , 3G7jt 
Na 2 S0 4 «i, mM, Wmm^f; 50ml 557jtZJ¥$#ft?» JP 5ml $fc HQ, WE 

mp205-207*C » 

MS:m/e(MB-l)255 
n^KB^cm 1 ): 1724, 1632 

'H-NME^CDClj) 6 £50*00(1)0,21^ 
7.68(t,W=75Hzv^732-7.54(d,l^ 
7Hz/u:-H),451(s^-CH2-M.07(s3H,CH3a), 

1 .52(s3H,aC-) 

& ioomi m^m^^mnnAmmm^^ ^ 

(2.26g,10mmol), 20ml zUfWBfcBc. 50ml HMfl** ^ 
ji=f*PA 0.72g (30mmol) NaH, W^M^H^^ » 5ml rvQHJ (1-^jE 

■j-^) 5ho &m%*, ummmmm&m, m&w®A 

150ml fcKTK, Zim^il^ (150mlX3) , ^Z.KZ.SB3W*. < 100ml 

X2) , ttfiP&TKifc (100ml) , 3&K Na 2 S0 4 r PM > JtfflBSSSS^T 1 . 10ml 

*zkz.«*»» in 5mi m hci, ^raft^s^, nM&&mw 

2.4g, »15C^75%o 
mp.l94-195°C o 
MS:m/e(M+l)283 
H^BCBncm-'): 1727, 1629 

£ 100ml BjBgftft + ^MJpA^cJSWHttP-^-a-iftK^ft 

(226g,10mmol), 20ml -WfWR. 50ml S9BflH*M««affiII» $ 

M*qA0.72g (30mmol) NaH, MAl 15ml QftOlJ 



•f»3») MfeWfclJ 8ho BM%&, WBM®mM&m> JnA 200ml 2N 

flafizK*?fc (100mlX2) o 7jC*9ffii&*n NaHCO,^^ <pH8) , 

j&BZMZiW&BL (300mlX3) , &#ZMZM^®M, (200mlX2) , 

Wn^bzK?!5t (200mlX2) , N%S0 4 : f^, &$t, MS^M^, 100ml 55 

/KZ,i?S§#?, in 5ml #c HQ, jJ&E^S^F, fTOMiH, nM&&MW 

2.6g, W74%o 
mp.l96-198°Co 

MS:m/e(MH)317 

IR (KBr.cm 1 ) :172S, 1626 

^ 50ml ^HI^^L+iPA^^JH^ £ •4H*3-i&&¥H& (U3g,5mmoI). 
MMWi <0.8g, 20mmol) . (10ml) , H 2 0 (20ml), ?S-£$/M(0$fft lh, 

$U§#(Efta$Z.ff, M-^t/ffl 5N HQ ill? pH M 5, ilt&S, TRtffc, ¥S^fc» 55 

mp307-309°C » 

MS:m/e(M+l)213 

IR (KBr.cm-') 3100,1625 

500ml WIB^WIK+JlPASKiteW— W lA3^HfrP-^»-34Sft«(105 
g), Z.B? 300ml, ^^J81&MCJ$*P» i^TiA^i^ma^is^ 

na. Mass* 20min, umi 2h, ^e^^z,^, #&£,®#o ^±^s^ 

300ml ^7jt, Jn 300ml, f&^^^$^W7K*B pH S 9, # 
IftZJgZJgJg, 7jC*@Z.^Z,@g^(30Qmlx2), -£#Z»KZJB3£BC?fc 7j<#fc, i& 

^PtMi5t. 5E7K«K»«ffl». 150ml, #tA£Mf 

mp.l49-150°Co 

MS:m/e(MH)245 

IR (KBr/atf 1 ) : 1719, 1626 



ft 250ml MmjfflgMWuA JW^34^^M(48 & 20mmol). 
(80ml) , ^S^^^iPM 5°C^E^T, it#TJPA Pb(OAc) 4 
(17.8g,40mmol), 5'C&& lh, 3h, mjstm&MMA 100ml fcfrjt 

4». twmiffimm&mm^ phm 8, z£fczjffi&%c3 xsoomi), &&zmz. 
mfflut. «mtfisdc%. ^sawffft. lsomi, ^ 

ft^ttffi££M> »&6H#4.1g, ^85% 0 

mp228-230°C . 

MS:m/e(Mt-l)241 

IR (KBi^cm 1 ) : 1719, 1620 

£ 100ml B j35 «B JK «t» ^ 3W Jta A * j» W + 0 - «H* -3- tft R Zi IB 

(Z4g,i0mmol), 20ml "^TOSc, 50ml mM8$M, ^mSBtmBtftiBtot, 
/ffiqA 0.72g (30mmol) NaH, WfrMJcHMl**^ »R 3.5ml CHJ, ^MffiPt 
lho M^I&M^ppjg, fiJ^WJA 100ml ^7K, ZMZ>Wg$L (150mlX 
3) , &#ZxWtZM&eWfo. 7K#fc (100mlX2) , Ifi^lSfezK^ (50ml) , ^7jC 
Na 2 S0 4 ^t, as*, JfcJBfcSgM^, 10ml ^7jCZJ»$£, JP lml ^ HC1, 

mp228-230°C . 

MS:m/e(M+l)255 

IR (KBr.cm- 1 ) :1723,1622 

H),7.63-7.66(t,lIiJ 

=7H^4i)749-7.51(d,lH^10.5Hz^-H),735-737(t,liy=7^ 
CH2-)3-98 

(s3H,CH3-1^4.48-l31(t3iy=7Hz) 

# loomi mm^M^^-^mxmmm-i'^i & 

(2.4g,10mmol), 20ml ~ 50ml I3£0enft, £B&^£#ffiS*ft, ^ 

BjfcPA 0.72g (30mmol) NaH, Wft^XW^QL, »R 5ml CHjCBJ, 
#3hro ILC&g, ^EEH^fflSf^, 3Mj*4MIA 100ml ^7X, Z.ttZJg&% 
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(150mlX3) , <&#Z>mZsm&%LWL. 7kfo (100mlX2) , i<Ml£fc7.K$Sfc 

(50mi) , 5fok n%so 4 =m> xM, mmmm=f, lomi^K^^, $n 

5mi^Hci, wBmm.=^> mmw££k, #s-fe@#2.o g , ^65% 0 

mp.l86-187°Co 

MS:m/e<M»-l)269 

JR. (cnf 1 ) :1724,1632 
'H-NMRCCDCla) 5 : 8.93(s,lHAr-H)) ) 8.86(s,lH, 
Ar-H)3.18-820(d,lH^Hz^-^,7.62-7.64(t,lH, 
J=7.5Hz^-H);748-7^W 
CH2-),1.46-1.52(m,6H,CH3-) 

# loomi n^^g^«f ^SiJiraA^M^iH-^ e -nf m*-3-^Mz.@H 

(2.4g > 10mmol), 20ml ~¥S¥«o 50ml ^M$t#S^M^, 
JffjjqA 0.72g OOmmol) NaH, »P 6ml CH 3 CH 2 I, ^0 

% 4h» tlc j&s. wiiffliM. *feft4MSA i50mi 

(150mlX3) , -ft-#Z.«Z.»3¥ft*. zKUfe < 100ml X 2) . t&SPftzMfc 
(100ml) . 5D7KNa 2 S0 4 ^, ft&t, WmWBSFP. 3(WiJ*Z«», *P 

5mi ^hci, maMis^, mmm&, #66®* 24* ^78% 0 

mp^^O'C o 

MS:m/e(M+l)297 

IR (KBn.cm' 1 ) :1725,1629 

'£»JH-|zg9^¥iS-0-^ 

# 100ml H^^^iJinA^^'J-hfKj P -^B^3-^^Zi@l(12g,5mmol), 
10ml -iWFBfclSc. 30ml IZgflW*. SfitJWSiWffiRtf. ^AnA 036g 
(30mmol) NaH, W^^*^^ JlP 8ml CAOy, M« 8ho TLC 

3S, fiJ^rWinA 2N 150ml, ¥^H, 

50ml2N&IS«, 1^#7K*I, *4BfflWWSltt« pH M 9, 

flB^% (150mlX3) , &#ZMZMmsm, TjC^fe (100mlX2) , t&ft&dctfs 

(loomi) , a*. ftm&A, *&&n 

^12g, ift^66%o 
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mp.l86-188°Co 

MS:m/e(MH)331 

IR (KBi^cm 1 ) :1723.1621 

I^7>I97J50(<4^ 

# 250ml WU&m+&MW< 2.1g (lOmmol) »»» 30ml ZlWFBI 
IS, SQraHQSWfc*. 2ttM»S»»a»il. $UoinA0.72g OOmmol) NaH, U 

#3gFQ& c & »n 3.5ml c^i OK¥» . MttWJaS 2ho ^ffi^K 

M«> iiJ#tJ^JA 100ml ZMZJg&m (150mlX3) , ^Z.«Z.BB 

#Jfc (300mlX2) , (300mlX2) , 3&K Na 2 S0 4 «, 51 

& frffi?«ffiP, ZJttM^hll. l*g> 80%o 

#U0g, m 30ml 5B*Z.#»#. *P 5ml ?fc HC1, Mffi^SS PfflfiShil. 

rnp.l21-123 , C. 
MS:m/e(Mfl)226 
IR (KBr.cmf 1 ) :1628 

______ 

*E 250ml IH^tS^^'JiBA 2.1g (lOmmol) ^MmM 30ml 

J]£, 50ml E9£ft&tt> SIHSa*S»«»». *U§tnA 0.72g (30mol) NaH, $S 

^senss^. atta 4mi ch 3 ch 2 i . waam&M ^ vmm& 

mmPftft* 100ml JtaK, (150mlX3) , 

S„^M, (300mlX2) , iftjftfcdCife (300mlX2) , Na 2 S0 4 ^, 

tttt. ZJttttft. #fi«H*H* 2.0g, W 830/co %H{t 

1.0g, 30ml ^ZMmm, *P5ml&HCl, BESSS^ Pi«««JI. 

mp.97-101°Co 
MSm/e(IVI+l)241 



to 



TK (KBr.cm* 1 ) :1622 

'H-NMR(CDCl3) 8 6.86-827 (5H, m, Ar-H) , 4.53-4.57 (2H, m, J=75Hz, 
-CH2-) , 

3.95 (3H, s, CH3O0 , 3.05 (3H, s, CH3-) , 1.43-1.46 <3H, t, J=25Hz, 
CH3[CH2]-) 

# 250ml Ej^fSi^^JAOA 21g (lOmmol) 30ml _JM 

l|JMo 50ml fflSBfcflPi, ^M#S$#$t*f*». g*j5#PA 0.72g (30mol) 

5\vo m&Mmmmm®, m^\n\ loomi^x, zmzmw®, osomix 

3) , -&%-ZMZM%®3&> ^K^Jb (300mlX2) , t&#l4fc7.K#fc (300mlX2) , 55 

/K ^so 4 =m, tfmzm. zMzmw££h, nm, n&&mw 2.i g , 

W 78%o MH* l-0g» 30ml 5&KZflW». in 5ml ft HQ, tffiBfca&M^F, 

mp.l04-105°Co 
MS:m/e(M+l)269 
IR (KBr.cm 1 ) :1621 

'H-NMR(CDCl3) 6 : 0.97-1. 00(t3H^7.5Hz^ 
),6.85-6.88(m2tiAr-H),7.71 

-7J2(d,lH^^Hz^-H)J.95-7.97(d,lHJN^HzAr-H),826^28(41^ 

& 250ml H^m^^JiPA 1.05g (5mmol) 15ml —¥S¥M 

IK, 25mi issn** ^mmmmmm, mmiMX <mg oamo NaH, m 

rffiK. 3ml HOCH 2 CH 2 1 (2-8ftZ»ffiO > An&IHE 10h» 

NttOSFftft. fW^WHA 100ml ZMZ&B&L (100mlX3) , -£#Z>^ 

Z,BB^3M£. 7K$5fc (100mlX2) , tfefQ£fc7K8fc ( 100ml X 2) , 5£tK Na 2 S0 4 :: F 

& am, w&msBBrf'. zyane*, #&£«$o.8g, ^62% e 



n 



0.5g, Jn3ml$fcHCl, tfffifcUKT. fWJl^iH. ##cfe 

mp204-206°C o 
MS:m/e(MrHl)257 
1R (KBr.cm') 3294,1629 
'H-NMRCCDCy 8 : 8.15^.16(dUH^4Hz^-H^^ 

7.64(cUH^H2^-HX6^ 

4.08(t^^.5Hz,-<^-)^S4{s3HCH3(>)^.99(s3HCro-A^ 

&»'J-HTl 7-¥«^-i-¥*-9-^¥S-nH:^[3, 4-b] n»£fc^(H4)94>3)ift$iJ 

ft 250ml Ill^m^, ^»A*t^§tM(2.1g, lOmmol), 
jj£(50ml), 0a,^fli(5Qml), ^/5*PA 0.72g (30moD 

tcffi^easiftm- jw^maia ioomi * hci pH3, z,«ara. 

(100mlX2) o 7jC*M1®fP NaHCO^^"^ (pH8) , «JgZ«Z.m. & 
-)\-ZMZ*W£W8L> 7X^t (200mlX2) , t6*n£k2Kiifc (20QmlX2) , ^zK 

86%o JRfifeH^ LOg, ffl 30ml 3t7kZmmm, to 5ml ft HCI, MJl^M 

mp.l31-133°Co 
MS:m/e(MH-l)303 

IR (KBr.cm- 1 ) :1620 
'H-NMRCCDQa) 8 6.76-830 (m, 10H, Ar-H) , 5.75 (s, 2H, -CH2-) , 3.85 

(s, 3H, CH3G-) , 2.88 (s, 3H, CH3) 

250ml mmf^M^WlinA^Mm. (5.10g, 25mmol) . 0.005N H£0 4 
30ml. M/oZM 9ml, 24h, ft&gfttifcltic 10ml, lh, * 

*P. 5N flftlR P H m 6, «I 4'C$S 4h, *8fe. 
4.0g, ^69%o mp255-257°C „ MSmye^l)231;IR(KBr,aii l )3150,1628. 
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m l-¥ aVW/UMr P J»3^t (4.0g, lTmmol) > %7^B? wumi 
A 250ml |«WRft>. <H>JtaA«l=a« 4ml, 3h, ^JS^ffi 






[ 9, Z»&Z.S8^R (200mlX3) , SW^M-. 
K. mp223-225°C . MS^e(^l)259;lR(^r,cm- 1 ):1718,1627. 

£ ioomi ■jasMR+dHHAiA i.z.*-i^raarP-i*#*««z»» 

(39b, 12mmol) . « Cl.Og, 31mmoD . 50ml, in*®* 24hr, »*P 

£HL ftl A 2N Mitt 100ml, MM ^tti*S. «lMffl3Qml2Nl& 
ttttfc **** (100mlX2) , *^W«^«««W PH 







30ml. 





(200mlX3) , &ftWm&> mwsww 

'mm. #sfeH# ^ & 

Co MS^e<M+l)254;IR(KBr,CTn , ):1722,1623. 

il -+= 1-1^^-1^3,4-0^.- P *3«^^ 

rwj ^HJj^^^WPAfe^ <5.10g, 25mmol) , 0.005NH^O 4 

ml, 24hr, i±«, 7K$fc, =F*. #6604* 

„ rap248-251°Co MS:m/e<M + l)259; IRCKBr^m 1 )^ 100,1615. 

>fo Vj^-1,23,4-EM- P 4H*-3^ffl& (3.75g, Hmrnol) , ttZM 150ml 
iUA 250ml W«»BK^ /Ml^PAfi^-mPl 4ml, M«vt 3hr, BJsWM 

mzM. rn^mwo ioomi tt&fiioitiff*. s*gM««»iw 

^pHS9, (200mlX3) , #tfc <Wife*«fe. 

MSjii/e(3^1)287;IR(KBr,an- , ):1726, 





ioomi mmam+frMto* l-ros-i^ia^r p j*#*ttz« 

12mmol) , ft (0.8g, 30mmol) . 80ml, 24hr, 

1iiX naMOtt 200ml, »H5H*. *Hti*S. ^flUIJB 50ml 2N fKl 
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ttttttft. ¥»W (100mlX2) , 

5 9, Z,«1W (200mlX3) , WnirfOfc. 5fc?J* 

5:m/e(M+l)283; IR(KBr,cm '):1719,1625. 

(wa 4».lA3^Efr P J*3#tM» 

£ 250^1 i»B««ttS+^»IJnA L-«M (5.1g, 25mmol) , 



(35ml) > 1NH 2 S0 4 (30ml) . H 2 0 (70ml) *DZJ* OOml) , MHHaESbr. 






aim 30min, ^li. 

mi (i00mlX2) , *ffl«ESBS50ml. SNHClf^P (pH5) , WttjafeBK*. 
tt& 7Kfc 72g, «98%. mp.304-305'C MS:m/e<M4-l)217; 

iR(KBr,cm- , ):3100,1628. 
^JtW--H3 1*^-1^3,4-0^,- P JH*34S» ¥»fl»*« 

* & 500ml WBJtSfttt+^JftlA (72g,^ 
25mmol) . ¥# (200ml) , »*WB#***. X^ftM«^^ 
f*Hl£# *®<t B >B » ^Mffift 20min, *P*ftlHim 2hr, $<ffi 

nwmm, m&fmfa mix&m* ioomi **. mmmmmm 

',V P HM9, BPffrlilfcfifeSi*. 3«. ^> Zi«Z»«^6**S6f 

#72g, il5C^95%o mp.263-265'Co MS:m/e(M[+l)307;lR(KBr,cm- 1 ):1726,1617. 
^J«W— + A 1*»- P -Bi*3^¥SI(H-01-01)^^: 

* lOOndMBiB^^ * KZlB * 
(40ml) , »m«S SHtTJP A Pb(OAc) 4 (8S>g2()mmol), jTCfi 

J&30min, S2WW*fimi2hr, IMSM*&Hm\ 100ml """" 





W P H £ 8, ZJ$Z.1££ 




c300ml), -£#Z.«ZJPPR*fc 





jhi^ftaww p hm 3, «raa»z.Kz,», #j&«kk (ioomi) mm, 
iMM^pHS9, iptffmefe@#, #*p. 3sH*» 

fife@4* Zlg. "&» 69%o mp257-258°Co MSrm/e(]MH-l)303; IR(KBr,cm , ):1722, 
1623 

■H-NMRCCDCla) 5 &91(tfftArf^ 
7.37(m,lH^r-H),4.04(s ) 3H,CH3a) 
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ft 250ml fi<]ll^«4'^»PA L-feM^ (5.1* 25mmol) . 4-¥ 
« (4.6ml) > IN HfcSQ, (30ml) > H z O (70ml) (30ml) , MIU^ 

(40ml) , mm&tL 30min, MflM&Z* flj^®^ 
(100mlX2) , 7jO@^S5Qml, SNHd+ff <pH5) , #TfcB£l&l 
flc, tttt. 6.6g, 82%o mp25&-261°Co 

MS:m/e(M+l)323; IR(KBr,cm 1 )3 100,1628. 

*=+ l<4-^^^^l^,4-fflSrP-W3^¥S§W^* 

500ml ttWdSfl^^JftlA 1,23,4-0 "" 

. (200ml) , $B^»ffl****P 

^MBJ, 20min, 2hr, H^JdSl. 

Ift^F 100ml 5^tK. ififlfiH^flBWfciH 

% 0 mp237-238°C , MS:m/e(N(ti-l)337;lR(KBr,cm- l ):1720,1615. 
f|JH -| H4-EP«»> £ -PW-3«¥@I(H-01-03)W^: 










ft 100ml ^H^m4 , JnAP-«-3-^^W36g,10mmol)> 
(40ml) , m&Wmm S'C&B, ffiFFW< Pb(OAc) 4 (83g2QmmoI), 5 
m30min, MMiatJaS 12r, fc@IW64fc«A> 1000***+. WWW 
fcWWtOT* PH S 8, ZAZmTO *300ml), ^Z«Z«PR$fc 

*pA»attiir¥r phm 3, )«ramzjiKz.tt, ooomi) **, w 

?««WpHi9, BPtffmefes#, **p. ym, =m> 

2.1g, 4fc* 63%- mp22^230'C o MS:m/e(MH)333; IR(KBr,cm , ):l'/ 

1611. 







ft 250ml WB«*ttB£+^3SiJ*PA «.lg. 25mmol) > 4-fl!«#¥ 

(3.5ml) > 1NH^0 4 (30ml) > H 2 0 (70ml) &ZM C30ml) , ftnftHltft 
12hr, ^»tC7jC (40ml) , 30min, WQR9»Z« «£«(**P. 

ZiH^. (100mlX2) , 7K*9$$$&M 50ml 

ft*. 7X^fe, ^F^#^fe^^ 7.5g, i&* 89%o mp262-264 B C 

MSm/e(M+l)338; 




is 



& 50Qmi w\mm!m^^m\ w^nmr^-nm^n^m as* 

20mmol) > TO (200ml) , fc^E****. l^TIA«m 
#1S#$©§ B J» ^&»M0min, ftftlsittt 2br, i$H»;TO, BtifcW. 

#jcfifeH#- fc-isffltt*^ ioomi n-7k, mmmmmmm 

42g, i&^54%o mp243-245°Co MS:m/e(MH)352; 

p j\m-mmt?m (h-oi-w) 

% £ 100ml mm^m^n^^-^m-3^M^m Q.5l & l0amoY), 
(40ml) . 5°C£*J, »TFinA PKOAc) 4 (8.9 & 20mmol), 5°C£ 

tf^Omin, ^ffl«B*Smi2hr, ftUgftfltettB A 100ml WtJC* . fflf®ff»a« 
Wi | pH M 8, ZMZ&m® x300ml), ^Z.«Z.WP88fc #ife. 

nxMf p hs 3, wsmtzmzM. m&ta* (ioomi) mt. ^ 

iMM1?pHl9, BP#TfcBSfe@#, JWP. isH*» 

&fe@#l3g, W37%o mp235-237'Co MS:nVe(M+l)348; 

& 250ml ^S^tS't'^lJinA (5.1g, 25mmol) > 4#S£3W 

0£ (3.5ml) > 1NH 2 S0 4 (30ml) . H 2 0 (70ml) fPZJ* (30ml) , Jn^HI^ 
I2hr, ^JgiPfclMc (40ml) , 30min, ttEBN9&ZJ& m*^. 

(100mlX2) , 7k*@«M50ml, 5NHC1 (pH5) , ffitHStfell 
{*, *«fe. ^*##feB# 72g, 94%o mp281-283 "C . 

MS:m/e(M+l)309; 

ft 500ml WBJa^+dWWJPA U3,4-E3S,-P JHsttaJMMW (7.2g, 

24mmol) . TO (200ml) . «^JB****P, I^TlA^lMi^ 
-fflOSBflBSW. 20min, jbp^HI^2hr, i$ffi»TO> HMftlStt, 

#6.4g, ^85%o mp258-260°Co MS:m/e(M+l)323; 
^»>JH+-b l-<4-»«> P -Pi*3-»m (H-01-Q2) fi^T/ft: 
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£ 100ml ^m^M^MX 2 (322g,10mmol)> WZM (40ml) , m&W!? 
*PM5°C2£^, JWFJPA Pb(OAc) 4 (8Sg2Qmmol), 5°C&J& 30min, 
/Sl2hr, ^5>ft*^$H$JA 100ml J***, ffi^OfMMf pHS8, 

zMismwm? x3oomi), -s^z^z^^jb* TK^fe, ^pAm^iam* ph m 
3, mragi&z^£$f, fij^/7X (loomi) mm, mmmmmmmmm^ ph 

S 9, BP#rtH&fe@#, zkifc, %M&&MW l-8g, 

56%o mp267-269°Co MS:m/e(M+l)3 19o 

#*fflJ3fi^l0 5> h/ml^^#^96?L^±, WLlOOul, Jg#M*jm£ 

-taw. ^TO»^^pA#i!i#^, m-uim. 3 m 2*m&#pa^ 

Ws^^#o D pffl^^o 48 «LiPA5mg/ml6<JMrr20li 

1, 37°C?aW 4 Wo <|^CHSfe*±^. WLiO A 100 u 1 #J DMSO(z: 

>«M£P,), 10min^jl?K^o ttmm*VLtWB\ OD. («^) <t, 

V^570nmo UTF^tB^— #MTfi!lttM$: 
^^o /o= ^ ° 0 ^i5 OXMt /*tM W OEMI xl00% 

^•»pt^ i, \mmmtow&%imTtt^MW&t 

HI (*S^t5i^) > H-01-0K H-01-C^ H-01-03> H-01-04. H-03-0K H- 
03-02^ H-03-03> HO3-04s H-03-05> H-03-06> H-03-07. H-03-08. H-03-09> H-09- 
OK H-09-02. H-09-03^ H-09-04, H-09-05o MMW^frftiZ}'- 1: PLA-801(# 
'mfflMmp.: 95-D(^W?S)3: HepG2 (ffF*fflJM)4: Bel-74a^#F*fflM) 
5: BGC-823(^-Jffi) 6: SGC-7901( W M)l • Hela(^^^) 8: Lovo(^^) 9: 
NIH3T3(/h«^f^J§fc)10: Oiang'slhre<AlEWF«) 



► 
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1* 
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'g&ik&lfo'. H-03-04, H-03-05, H-03-06, H-03-07, H-09-01, H-09-02> H- 
09-03, H-09-05 o 

^iiE^107^) , #fi 19-20 3£> 4f20R<|>R— ffl- 

(2) $3kJM 



JPJffimata) . 


111 


464 


215 . 


100 


464 


215 




2tX) 


160 


128 


102.4 


81.92 


IH£M)5 


100 


80 


64 


512 


4096 


1K&06 


150 


120 


96 


768 


61.44 




500 (j^EMHftm 










40 


32 


756 


2048 


1638 


IHJWO 


50 


40 


32 


25.6 


2048 


IKWB 


200 


160 


128 


1024 


8152 


IWXJ6 


40 


32 


2S6 


20148 


1638 



2) l^WM 

HI, H-03-05, H-02U)6, H-09-01 > H09-O2 JB£«ft*»*W 

nTo H-03-04, H-03-07, BO9-03, H-09-05 7jt>t*#, &lWtot>MMA 80 lill 

3) 
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H-G3-05. H-03-06, HOMU U-09-O2 ffiffl&M, H-03-04s H-03-07> H- 



4) IMSStttttt 



' m&mmmm, 










ft 






*$3#j?Et* W Bliss ■fimWga 









mm* 




in 

IW&G5 

IHXMJ7 
IWWOI 

IKKV05 



623(5620-121jOQ) 
I39j68(12Q64-161.72) 
73J07(64.4+«1S5) 
9&26(85£SM 12.42) 

25.10(2114-28.45) 
2733C23.75-31.44) 
153.46(130116-1809*) 



3065(2682-35.03) 



562(3130-101JDQ) 
130191(1125-15232) 
6843(59j65-78S0) 
9196(80.46-105.10) 



2339(2086-2622) 
25.60(22.17-29.56) 
14249(12338-16456) 



2725 (2112-30.1 



59X30(43.50-1 10.00) 
13522(121j62-15034) 
7061(64.17-77.70) 
95J06(?64O-l(K.6O) 



2425(2224-26.44) 
2645(2391-2926) 
147.82(13255-16185) 



2892<3d4S.3lj6r 




HK H-03-04. HO3-05. KWB-06. H-03-07. H-09-0K H-09- 
02. H-05HB. H-09-05 o ro^Mn D p*£M^ (±WWB»J»* 
Hi**) o 
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l«|—tt#J. ift&W&Sfe 0^176 'b&JkW%ft'3r>WL 8-10 JVMI— £L, PJWjm 

«: 'Mi, Lewis JM> S180 0M, *±^EISX5lk^SI^IS3ffiS#f^tt 

l ) «i£S 

LUnltt 1/5. 1/10 #1 l/20o H-03-06#I H-03-07 RtSM^MM 
B-03-07 ^ffl lCXJm^kg^PSQmg/kgM^JMo 

g|4£ggftijji 



i*5 4 1 i& 



crx 


30 


30 


30 


HI 


10 


5 


25 


H-G3-04 


27 


135 


&75 


1+0W6 


14 


7 


35 


1+0*06 


20 




10 


1-HB07 


100 




50 




5 




125 




53 


265 


1325 


I40WD 


30 


15 


. 15 


I40WB 


5S 


29 


1.45 



2) 

HK H-03-05. H-03-06. ftOWE 3jzM#1£> J1^3ffift*«Fj»BP 

nTo H-03-04, H-03-07. H-0W)3. HW9-05 7j0?i$§, ^^B^P4HlRi3& 80 MTO 
^»qAO^%CMC-Na^^M^T^^giPRTo 

3) 



21 



HK 1*03-05. H03-06. H-09OK H-03-04> H-03-07. H- 

09-03> H0945 5£8g&«7?C, JttftfS 7 &o 

30mg/kg Ktf&fi. M§&& 4*^—8:, &*£7?Co 
4) ttjffjmftmfe 

&-$J&J$£l lX10 7 /ml ftjaBJ9&&&> TttMfe£Sfc&n : %&* 02ai/U, 
®]X100%,^^JAL^ 5» 
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Hi i^mfm^m)MM^Wfn&.&}MM^ H«> 1W; 



■mMw&mm&m&feBnt:, imm&m&ww&£ i5-2Qmin m^m 

H-03-05 ^^Masp^ttiSftSHR- tfcBRvS^ P^KJPtt^ iWJfi£& 

io-i5min Bmmm, ^b^mje^o gjaMRtt4Mh»tet«f 
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H-09-01 H-09-G2 f&mjsift 2 fll 

gu mm. 55m. #eh; ^jm^upwrnrnttiimt:, fl&RHtg- 

I I? o 

H-09-03 t&wojsz*} 2 ^&m.f%m%mw^mmm&}&^ ®m -mmm. 

■Heft. ftbfc fiB& M; ^JS^^trtliM 2 ^BfctJg, flfiffil 

H-03-04 # H-03-07 «&fl£, ^^'I4^i^^l±im«^^#^:#m 

ill, H-03-05 ^ 0 H-03-06 H-03-04 fi^EflK 

^IJSBW^^^fio H-0£-01> H-09-02> H-09-05 Xtg^B^&iB&WBJ 
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BBr. 




H CH. 




H CH- 



R,l 



t 




H 



R • 



COOH R2OH 



HCI 



Pb (OAc) 4 
HOAc 




C00R2 R . 




"I 



CO? 



COOR2 



1 



